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Synchronisation , R-union} ,-%0( *$ (4&$ ,$ A;A (") *"!+,./,$!) ?A T A : {Initiale} 7→ {NonActiv-e(), Abandonn-e(), Activ-e()} DA T A : {Finale} 7→ {NonActiv-e(), Abandonn-e(), T ermin-e()};<'3% *$ +# ,$# +(0H0(-# 0/0(0+*$# $( ./+*$#8 '/ + ? (T A = {Initiale} ⇔ TPredA = ∅)$( (T A = {Finale} ⇔ TSuccA = ∅);<30#:37'/ /$ #70/(-%$##$ :37) ,$# F+/=$6$/(# ,3 K'( ,$ '/(%*$ ,+/# 3/ P'%QK'R8 /'3# ,-./0##'/#*$# '&-%+(0'/# :30 #30H$/(; <'3% 60$3J '6&%$/,%$ *+ F0-%+%F0$ ,$# '&-%+(0'/#8 *$# .=3%$# S;TU $( S;T!,$ *7+//$J$ S $J&'#$ 3/ ,0+=%+66$ ,$ *+##$# >VW ,$ *+ #(%3(3%$ ,$ /'(%$  !"#$%&!';  ! "#$ %&##'(!" )*+$",)-" !"# &%+-.$'&,# / $&0$ $1%" )*&(2"$# &,$",0# ).,# 0, 4&)5!" )" %-&+)+6
in
ria
-0
03
36
53
4,
 v
er
si
on
 1
 - 
4 
N
ov
 2
00
8
 !"! #$%&'() *+ -.)/$0$)&  ! !"#$%$&#  !"#$%&'() *+ -%).+/+)& *0 1(& *+ ()&$3+ *40) 565&7/+ *4("#$%&'()58" #$%&'()*+,&$ -% /*$0%1%$+ -2 3&+ -% &$+)5% opChangement %6+ 2$% 7&$+,&$ 82, 1*$,'25%$+ -%6 &9:%+6 -%+;'% *+,<,+( %+ 2$ 6;6+=1% ->&'()*+,&$" ?55% '%2+ *<&,) 2$% '&)+(% 05&9*5% &2 '),<(%"@ Ins(rerS(rie(so : SO; ains, apr , apost : A) ,$6=)% 5>*+,<,+( ains %$+)% 5%6 *+,<,+(6 apr %+ apost *26%,$ -2 6;6+=1% ->&'()*+,&$6 so A@ Ins(rerParall=le(so : SO; ains, apr , apost : A) ,$6=)% 5>*+,<,+( ains %$+)% 5%6 *+,<,+(6 apr %+ apostB'*)*55=5%1%$+ *2C *+,<,+(6 {∀a, b/a ∈ ASuccapr ∧b ∈ APredapost} B *2 6%,$ -2 6;6+=1% ->&'()*+,&$6
so A@ Supprimer(so : SO; asup : A) 62''),1% 5>*+,<,+( asup -2 6;6+=1% ->&'()*+,&$6 so" !"#$%$&#  !"#$%&'() *+ 63+ *+ 9'+ *40) 565&7/+ *4("#$%&'()58" #$% &'()*+,&$ -% ;5% -% <,%
opCycledevie ->2$ 6;6+=1% ->&'()*+,&$6 %6+ 2$% 7&$+,&$ 82, 1*$,'25% ->*2+)%6 &'()*+,&$6 &2 -%6 *+,<,+(6"?55% $% '%2+ *<&,) 82>2$% '&)+(% '),<(% D<&,) 5>*50&),+/1% E"F -% 5>*$$%C% EG"@ Cr(er(so : SO; a : A) )(% 5>*+,<,+( a *2 6%,$ -2 6;6+=1% ->&'()*+,&$6 *282%5 *''*)+,%$+ 5>&'()*+,&$%+ 1%+ 5>*+,<,+( -*$6 5>(+*+ NonActiv(e() A@ Cr(er(so : SO; t : T ; apr , apost : A) )(% 2$% +)*$6,+,&$ t %$+)% 5%6 *+,<,+(6 apr %+ apostB %+'&6,+,&$$% 5* +)*$6,+,&$ H NonActiv(e() A@ Cr(er(so : SO; [opi] : ops) )(% 2$ 6;6+=1% ->&'()*+,&$6 *<% 5%6 &'()*+,&$6 -% /*$0%1%$+ [opi]5&)6 ->2$% %C'&)+*+,&$ A@ Activer(so : SO) *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.)"($(.) "5/$(-/$(.) "% */ $&/)+($(.) .)$%)2% "/)+ *% ."% "% *5/$(-($#0<5.=>%$(? ,&()(,/* "% ).$&% /,,&.@% #$/)$ "% ,&.,.+%& 2) ).2-%/2 ,/&/"(A'% ,.2& *%+ B?CD E2(,%&'%$ 2)% '%(**%2&% 6%F(=(*($# "% */ A%+$(.) "2 @/)A%'%)$G 5%+$ /()+( E2% ).2+ "#H)(++.)+ *%+ "%2F.)%,$+ "% +$&/$#A(% %$ "5()("%)%I+J0 !"#$%$&#  !"#$"%&'( )* +," )( ,."#0( )1*. 2#,%)%30 K)% +$&/$#A(% "2 6.$ "% .)$&*% "52),&.#"# %+$ 2) +L+$M'% "5.,#&/$(.)+ "#H)($ ,/& 2) $2,*% S = (OPS , SOS , SFCS , V S) .NG9 OPS = (OPSPriv es ∪OPSGlobales ∪OPSRejet es ∪OPSDiff r es) "#&($ *5%)+%'=*% "%+ .,#&/$(.)+ "% */+$&/$#A(% S $%*+ E2% 89 OPSPriv es = OPSCycledevie "#+(A)% *%+ .,#&/$(.)+ ,&(-#%+ "#H)(%+ +2& SG %$ E2( &%,&#+%)$%)$ "%+.,#&/$(.) "% L*% "% -(% *./*%+ 89 OPSCycledevie : opS 7→ {Activer(S), D#sactiver(S), Cr#er(S, [opi]), Cr#er(S, aSFCS ),
Cr#er(S, tSFCS ), Exporter(S, sonouveau), Notifier(S, SOexp diteur , [opi]),
Int#grer(S, op)}09 OPSGlobales = OPSChangement "#+(A)% *%+ .,#&/$(.)+ A*.=/*%+ "#H)(%+ +2& SG %$ E2( &%,&#+%)$%)$ "%+.,#&/$(.) "% @/)A%'%)$ "%-/)$ O$&% ,&.>%$#+ +2& *%+ SOS 89 OPSChangement : opS 7→ {Ins#rerS#rie(S, ains, apr , apost), Ins#rerParallMle(S, ains, apr , apost),
Supprimer(S, asup)}09 OPSRejet es "#+(A)% *%+ .,#&/$(.)+ E2( )5.)$ ,/+ ,2 O$&% ()$#A&#%+ ; S :9 OPSDiff r es "#+(A)% *%+ .,#&/$(.)+ E2( )5.)$ ,/+ #$#+ ()$#A&#%+G '/(+ E2( +.)$ "(P#&#%+G %$ E2(".(-%)$ O$&%+ ()$#A&#%+ "M+ E2% *%2&+ .)"($(.)+ "5()$#A&/$(.) +.)$ +/$(+?/($%+ :9 SOS = (SOSNoyau, SOSD rives) %+$ *5%)+%'=*% "%+ +L+$M'%+ "5.,#&/$(.)+ *(#+ ; S 89 SOSD rives %+$ *5%)+%'=*% "%+ +L+$M'%+ "5.,#&/$(.)+ "#&(-/)$ "% S I5%+$Q;Q"(&%G E2( +.) ,&.,.&Q$(.))%**%+ ; SJ :9 SOSNoyau %+$ *% +L+$M'% "5.,#&/$(.)+ ".)$ "#&(-% S0 R* ,%2$ O$&% -("%G %$ "/)+ % /+ */ +$&/$#A(%%+$ "($% .&(A()/*% :9 SFCS %+$ *% +@#'/ "2 6.$ "% .)$&*% +2& *%E2%* S %+$ /,,*(E2#% :9 V S : OPS × PSPCE 7→ {Exportable, NonExportable} "#&($ */ -/*("($# "% SG ; +/-.(& +( %**% %+$%F,.&$/=*% I5%+$Q;Q"(&%G "5/2$&%+ +L+$M'%+ "5.,#&/$(.)+ ,%2-%)$ %) "#&(-#+ .2 ).)J 89 V S : OPS × {Avec/SansExportation} 7→ {Exportable, NonExportable} :9 V S : OPS × {AvecExportation} 7→ {Exportable}0</ +$&/$#A(%G %) ,/&$(2*(%& *% /+ "52)% +$&/$#A(% "2 6.$ "% .)$&*%G &%,&#+%)$% *% ,*/) "% .)"2($% "%*/ .)+$&2$(.) "52) ,&.#"#G %$ ,/& .)+#E2%)$ *% ,*/) "% .)"2($% "2 @/)A%'%)$0 1% ,*/) "% .)"2($%"2 @/)A%'%)$ %+$ "#&($ "/)+ 2) +@#'/ "% 6.$ "% .)$&*% SFCS 0 D% &%,.&$%& ; */ HA2&% 30S "% *5/))%F%3 ,.2& 2)% (**2+$&/$(.) "% *5/)/*.A(% %)$&% *5#-.*2$(.) "52)% +$&/$#A(% %$ "% +.) +@#'/0 !"#$%$&#  4.')(.( )* +," )( ,."#0( )1*. 2#,%)%30 K)% R)("%)% "2 6.$ "% .)$&*% "52),&.#"# %+$ 2) +L+$M'% "5.,#&/$(.)+ "#H)( ,/& 2) $2,*% I = (OP I , SOI , IFCI , V I) .NG9 OP I = (OP IPriv es ∪ OP IGlobales ∪ OP IRejet es ∪ OP IDiff r es) "#&($ *5%)+%'=*% "%+ .,#&/$(.)+ "%*5()("%)% I $%*+ E2% 8
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 ! ! "#$%$&'(')* +, .$/0121/)  !" OP IPriv es = (OP (I)Priv esCycledevie ∪ OP (I)Priv esChangement) #$%&'() *)% +,$-./&+(% ,-&0$)% #$1(&)% %2- I3 4)%
OP
(I)Priv es
Changement ,)20)(/ 5/-) ,26*&$)%7 )/ #.(% ) .% )**)% #+&0)(/ 5/-) ,-+9)/$)% %2- SOI :" OP IGlobales = (OP (I)GlobalesCycledevie ∪OP (I)GlobalesChangement) #$%&'() *)% +,$-./&+(% '*+6.*)% #$1(&)% %2- I7 )/ ;2&#+&0)(/ 5/-) ,-+9)/$% %2- SOI <" OP IChangement = (OP (I)GlobalesChangement ∪OP (I)Priv esChangement) <" OP IChangement : opI 7→ {Ins$rerS$rie(I, ains, apr , apost), Ins$rerParall=le(I, ains, apr , apost),
Supprimer(I, asup)} :" OP ICycledevie = OP (I)Priv esCycledevie <" OP ICycledevie : opI 7→ {Activer(I), D$sactiver(I), Cr$er(I, [opi]), Cr$er(I, aIFCI ),
Activer(I, aIFC
I
), Abandonner(I, aIFC
I
), Ex$cuter(I, aIFCI ), T erminer(I, aIFCI ),
Exporter(I, sonouveau), Notifier(I, [opi]), PublierLocalement(I, [opi]),
Notifier(I, SOexp diteur, [opi]),
PublierGlobalement(I, [opi]), Int$grer(I, op), ActiverV rai(I, tIFCI ),
ActiverFaux(I, tIFC
I
), D$activer(I, tIFCI ), Cr$er(I, tIFCI )} :" OP IRejet es #$%&'() *)% +,$-./&+(% ;2& () ,)20)(/ 5/-) #$1(&/&0)>)(/ &(/$'-$)% ? I :" OP IDiff r es #$%&'() *)% +,$-./&+(% ;2& (@+(/ ,.% $/$ &(/$'-$)%7 )/ ;2& %+(/ #&A$-$)%7 >.&% #)0.(/5/-)% &(/$'-$)% #=% ;2) *)2-% +(#&/&+(% #@&(/$'-./&+( %+(/ %./&%B.&/)% :" SOI = (SOINoyau, SOID rives) )%/ *@)(%)>6*) #)% %C%/=>)% #@+,$-./&+(% *&$% ? I <" SOID rives )%/ *@)(%)>6*) #)% %C%/=>)% #@+,$-./&+(% #$-&0.(/ #) I :" SOINoyau )%/ *) %C%/=>) #@+,$-./&+(% #+(/ #$-&0) I3 D* ,)2/ 5/-) 0&#)7 )/ #.(% ) .% *@&(&#)())%/ #&/) +-&'&(.*) :" IFCI )%/ *@&(%/.() #2 E+/ #) +(/-*) %2- *.;2)**) )%/ .,,*&;2$) I :" V I : OP I×P IPCE×P IPCEGP 7→ {GlobalesExportable, Priv$esExportable, NonExportable} #$-&/*. 0.*&#&/$ #) I7 ? %.0+&- %& )**) )%/ )G,+-/.6*) H@)%/I?I#&-)7 #@.2/-)% %C%/=>)% #@+,$-./&+(% ,)20)(/)( #$-&0$% +2 (+(J <" V I : OP I×{Avec/SansExportation}×{GExportation} 7→ {GlobalesExportable, NonExportable} :" V I : OP I×{Avec/SansExportation}×{PExportation} 7→ {Priv$esExportable, NonExportable} :" V I : OP I × {AvecExportation} × {Null} 7→ {GlobalesExportable, Priv$esExportable}3K)//) $(+(&./&+( . ,+2- +69)/&B #) >)//-) )( $0&#)() *) +(/)(2 #@2( %C%/=>) #@+,$-./&+(%3 L+2%#$/.&**+(% && *)% (+/&+(% #) (+C.2 )/ #) #$-&0)% +>,+%.(/ *@)(%)>6*) SOso #@2( %C%/=>) #@+,$-./&+(%
so3 !"#$%$&#  !"#$% &' ()*+,&- (.%/ -#-'01& (."2)*$'+"/-33 M( %C%/=>) #@+,$-./&+( SO1 )%/ #&/(+C.2 #) SO27 %& SO2 . $/$ -$$ ,.- )G,+-/./&+( #)% +,$-./&+(% #) N.(')>)(/ #) SO13 SO2 )%/ .*+-% 2()#$-&0) H+2 #$-&0$J #) SO13 M( %C%/=>) #@+,$-./&+( SO ,)2/ .0+&- ,*2%&)2-% #$-&0)%7 (+/$)% SOSOD rives7>.&% () ,)2/ ,+%%$#)- ;2@2( %)2* (+C.27 (+/$ SOSONoyau3D* )%/ $0&#)(/ ;2) )-/.&()% +,$-./&+(% #$1(&)% ,-$$#)>>)(/ #+&0)(/ 5/-)% -)#$1(&)% ,+2- *)% ,-+I,-&$/$% ,.-/&2*&=-)% #@2() &(&#)()3 4)% /.6*).2G O3P )/ O3Q #) *@.(()G) O $(+()(/ *)% .*'+-&/N>)% #)*@+,$-./&+( #@)G,+-/./&+( ,+2- 2() %/-./$'&) )/ 2() &(&#)()3 R) -),+-/)- ? *. 1'2-) S3TQ #) *@.(()G) S,+2- 2( #&.'-.>>) #) *.%%)% MU4 %,$&1.(/ *. N&$-.-N&) #)% +,$-./&+(% #2  !"#$%&!'3 !"#$%$&#  42)*$'+"/ (& #6& (& ,+& (.%/& +/+(&/&33 M() +,$-./&+( #) C*) #) 0&) opCycledevie#@2() &(&#)() I )%/ 2() +,$-./&+( ;2& >.(&,2*)7 )( ,*2%7 *)% ./&0&/$% #) *@&(%/.() #2 E+/ #) +(/-*)
IFCI 3 V**) () ,)2/ .0+&- ;2@2() ,+-/$) ,-&0$) H0+&- *@.*'+-&/N>) O3 #) *@.(()G) OJ3" Activer(in : I; a : A) ./&0) *@./&0&/$ a :" Abandonner(in : I; a : A) .6.(#+(() *@./&0&/$ a :" Ex$cuter(in : I; a : A) )G$2/) *@./&0&/$ a :" Terminer(in : I; a : A) /)->&() *@./&0&/$ a3
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 !"! #$ &''()*&+ ,$+- .$ /(-)*&+ ,0 1$+/(2(+)  !"#$ %&'()*+%,$ Activer(a : A) #* Abandonner(a : A) $%,* #-/0$+1#$ /20,# 3# /2)0*(#4 2#$*5653+(#47∀a ∈ EAIIF C¬((∃opl ∈ OP I , opl = Activer(a)) ∧ ∃(opk ∈ OP I , opk = Abandonner(a))℄9: ActiverV rai(in : I; t : T ) )*+1# 6 1()+ /) *(),$+*+%, t ;: ActiverFaux(in : I; t : T ) )*+1# 6 <)0- /) *(),$+*+%, t9") $+*0)*+%, $0+1),*# 3%+* =*(# >)(),*+# ? 7∀t ∈ ET IIFC¬((∃opl ∈ OP I , opl = ActiverV rai(t))∧(∃opk ∈
OP I , opk = ActiverFaux(t))℄9 @#$ %&'()*+%,$ ,# &#01#,* )1%+( /+#0 A0# 3),$ /#$ +,+3#,#$ 30 B%* 3#%,*(/# 320, &(%'3'9 D//#$ &(%30+$#,* /#$ &(+E+*+1#$ 32'*)* 3#$ )*+1+*'$ #* 3#$ *(),$+*+%,$9F%0( A0# /# G),>#E#,* /%)/ $# &(%30+$),* )0 ,+1#)0 3#$ +,+3#,#$ &0+$$# )0$$+ =*(# ('0*+/+$'4 ,%0$3'H,+$$%,$ 3#$ %&'()*+%,$ 3# &(%I#*+%, $&'+HA0#$ 6 0,# +,+3#,#9 !"#$%$&#  !"#$%&'() *+ "$(,+&'() *./)+ ')'*+)+09 J,# +,+3#,# 30 B%* 3# %,*(/# &%$$K3#3#$ %&'()*+%,$ $&'+HA0#$ L&)( ()&&%(* 6 0,# $*()*'>+#M A0+ /0+ &#(E#**#,* 3# &0N/+#( $#$ %&'()*+%,$3# G),>#E#,* &(+1'#$4 A02#//# #O#*0# 320,# E),+K(# P  !"#$ Q9 J,# <%+$ #-&%(*'#$4 #$ %&'()*+%,$3#1+#,,#,* >/%N)/#$9: PublierLocalement(in : I; [opi] : ops) L1%+( /2)/>%(+*GE# R9SM &#(E#* 3# (#$*(#+,3(# /) &0N/+)*+%,3#$ %&'()*+%,$ 3# G),>#E#,* &(+1'#$ [opi] 3# in A02)0- 3'(+1#$ SOinD rives ;: PublierGlobalement(in : I; [opi] : ops) L1%+( /2)/>%(+*GE# R9TM &#(E#* 3# &0N/+#( /#$ %&'()*+%,$ 3#G),>#E#,* &(+1'#$ [opi] 3# in 6 *%0$ /#$ SOin4 2#$*5653+(#4 )0$$+ N+#, 1#($ /# ,%U)0 A0# 1#($ /#$3'(+1#$9 !" #$ &''()*&+ ,$+- .$ /(-)*&+ ,0 1$+/(2(+)"%($A020, $U$*KE# 32%&'()*+%,$5 $*()*'>+# %0 +,+3#,# 5 (#V%+* 0,# ,%*+H)*+%, &%0( 0,# %&'()*+%, 3#G),>#E#,* 3# /) &)(* 320, )0*(# $U$*KE# 32%&'()*+%,$ L)&&)(*#,),* 6 0,# E=E# >','()*+%,5 $%, ,%U)0%0 $#$ 3'(+1#$M +/ 3%+* &%01%+( /2+,*'>(#(9 !"#$%$&#  1#)#$%&'() *+ 232&45+2 *.("#$%&'()09 J,# >','()*+%, 3# $U$*KE#$ 32%&'()*+%, #$*%,$*+*0'# 320, $U$*KE# 32%&'()*+%, 3+* ,%U)04 #* 320, #,$#EN/# 3# $U$*KE# 32%&'()*+%, 3'(+1),* 3+(#5*#E#,* 30 ,%U)0 L#* A0+ /0+ $%,* &(%&%(*+%,,#/$4 1%+( 3'H,+*+%, 3),$ /2),,#-# @M9 J,# *#//# >#,'()*+%,&%$$K3# 0, #,$#EN/# 32%&'()*+%,$ %EE0,#$ 3'H,+#$ &)( /#$ %&'()*+%,$ 3# G),>#E#,* >/%N)/#$ 30 ,%U)09"2)/>%(+*GE# 32+,*'>()*+%, L$# (#&%(*#( )0- )/>%(+*GE#$ R9W #* R9!M ,# 3%+* #O#*+1#E#,* +,*'>(#( /2%&'5()*+%, 3# G),>#E#,* A0# $+ #* $#0/#E#,* $+ #//# >)(),*+* /) %G'(#,# $*(0*0(#//# 3'H,+# $0( /# $U$*KE#32%&'()*+%,$9 X0 /) 3+1#($+*' 30 *U&# 3#$ %&'()*+%,$4 #* /# <)+* A0# /#$ %&'()*+%,$ 3# &(%I#*+%,4 ,# $%,*0*+/+$'#$ A0# &%0( >)(3#( *()# 3# /) )0$# 30 G),>#E#,*4 +/ #$* +,3+$&#,$)N/# 3# /+E+*#( /) %E&/#-+*'3#$ )/>%(+*GE#$ &)( /#$ 3'H,+*+%,$ $0+1),*#$ ? !"#$%$&#  632&45+ *.("#$%&'()2 */ 7(& *+ ()&$9+ $#*/'&09 J, $U$*KE# 32%&'()*+%,$ 30 B%*3# %,*(/# ('30+*4 ,%*' SORSO4 #$* 0, SO *#/A0# OPSO #$* 3'&%0(10 3#$ %&'()*+%,$ 3# &(%I#*+%,#* 3#$ %&'()*+%,$ 3# U/# 3# 1+# )0*(#$ A0# $0( 3#$ )*+1+*'$9 "# *)N/#)0 @9 E%,*(# /) 3+O'(#,# #,*(#
SORSO #* SOPSO &)( 0, #-#E&/# 32+,+3#,# (''# 6 &)(*+( 320,# $*()*'>+# S 3%,* /# $G'E) ,# %,*+#,*+,*+)/#E#,* A020,# $#0/# )*+1+*' X 9 !"#$%$&#  632&45+ *.("#$%&'()2 */ 7(& *+ ()&$9+ "/$:#09 J, $U$*KE# 32%&'()*+%,$ 30 B%*3# %,*(/# &0(>'4 ,%*' SOPSO4 #$* 0, SORSO $),$ ('&'*+*+%,$ 3#$ %&'()*+%,$4 #* &)( '/+E+,)*+%, 3#$%&'()*+%,$ $0( 3#$ )*+1+*'$ A0+ %,* '*' 3'H,+*+1#E#,* $0&&(+E'#$ L3# SFCS A02+/ $2)>+$$# 320,# $*()*'>+#
S4 %0 3# IFCI $+ 2#$* 0,# +,+3#,# IM9 "# *)N/#)0 @9Y E%,*(# /) 3+O'(#,# #,*(# SORI #* SOP I 320,#+,+3#,# I9
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 !"! #$%&% '$ )*+,-.-+/  ! !"#$%&'  !"##$&'"( )*(+,'-.$ )$/ "01#+&'"(/ )$ 2+(3$,$(& ). 4"& )$ "(&#6$7" #$%&'()*+,&$ -% /*$0%1%$+ -2 3&+ -% &$+)5% %6+ -,+% &))%+%7 6, %+ 6%25%1%$+ %55% ')(6%)8% 5% ),+9)%-% &))%+,&$ 6+)2+2)%55% :'*) *$*5&0,% ; < ℄7 -% 5>,$6+*$% IFCI &2 -2 6/(1* SFCS? -2 6@6+91%->&'()*+,&$6 62) 5%A2%5 %55% %6+ *''5,A2(% :A2>,5 6&,+ 2$% ,$,-%$% I &2 2$% 6+)*+(0,% S?" B% ),+9)%-@$*1,A2% %6+ -(C$, *2 $,8%*2 -2 &-% -% 5>&'()*+,&$ %55% 1D1%" E5 %6+ 5&*5 ; /*A2% 6@6+91% ->&'()*+,&$-*$6 5%A2%5 %6+ ,$+(0)(% 5>&'()*+,&$ -% /*$0%1%$+"F (#)$ )*' +*+-'*' I .F T1 G H>&'()*+,&$ <op :: Ins(rerS(rie(I, ains, apr , apost)℄ %6+ &))%+%⇔ <:IB)(%):apr ?J7 IB)(%):apost?J
∈ SOP I? ∧ :IB)(%):ains?J7 IK+,8%):apost?J7 IKL*$-&$$%):apr ?J7 IM%)1,$%):apr ?J /∈ SOP I)℄ NF T2 G H>&'()*+,&$ <op :: Ins(rerParall9le(I, ains, apr , apost)℄ %6+ &))%+%⇔ <:IB)(%):apr ?J7 IB)(%):apost?J
∈ SOP I? ∧ :IB)(%):ains?J7 IK+,8%):apost?J /∈ SOP I)℄ NF T3 G H>&'()*+,&$ <op :: Supprimer(I, asup)℄ %6+ &))%+%⇔ <:IB)(%):asup?J ∈ SOP I) ∧ :IK+,8%):asup?J7IKL*$-&$$%):asup?J /∈ SOP I)℄"F (#)$ )*' /0$10"2+' S .F T4 G H>&'()*+,&$ <op :: Ins(rerS(rie(S, ains, apr , apost)℄ %6+ &))%+%⇔ <:IB)(%):apr ?J7 IB)(%):apost?J
∈ SOP I) ∧ :IB)(%):ains?J /∈ SOP I)℄ NF T5 G H>&'()*+,&$ <op :: Ins(rerParall9le(S, ains, apr , apost)℄ %6+ &))%+%⇔ <:IB)(%):apr ?J7 IB)(%):apost?J
∈ SOP I) ∧ :IB)(%):ains?J /∈ SOP I)℄ NF T6 G H>&'()*+,&$ <op :: Supprimer(S, asup)℄ %6+ &))%+% ⇔ <IB)(%):asup?J ∈ SOP I ℄"K')96 5%6 &'()*+,&$6 -% /*$0%1%$+ E$6()%)O(),% :ains7 apr 7 apost? %+ E$6()%)P*)*5595%:ains7apr 7 apost?6% ')&-2,6*$+ -*$6 2$ 6@6+91% ->&'()*+,&$6 OS7 Cr(er(ains) -&,+ D+)% *Q&2+(% ; OPOSCycledevie '&2) )%$-)%&1'+% -% 5>,$6%)+,&$ %R%+,8% -% 5>*+,8,+( ains" K,$6, -(C$,7 % ),+9)% )%6'%+% L,%$ 5%6 ,$8*),*$+6 -%5* 6+)2+2)% -2 1&-95% :>%6+S;S-,)%7 -%6 &$-,+,&$6 62) 5% 6/(1* A2, -&,8%$+ D+)% 6*+,6T*,+%6 *8*$+ %+*')96 5* 1&-,C*+,&$ <U!℄?" H* ')%28% -% % +/(&)91% %6+ -&$$(% %$ *$$%V% B" E5 T*2+ -,)% A2% % ),+9)%5&*5 %6+ '%2 )%6+),+,T7 *) 5&)6A2>,5 T*2-)* 0()%) 5%6 (8&52+,&$6 ->*2+)%6 *6'%+6 ->2$ W&)X3&Y :3&+ -%-&$$(%67 )5%67 etc.?7 $&26 '&2))&$6 5>(+%$-)% ; -%6 &'()*+,&$6 62''5(1%$+*,)%6" Z&26 '&28&$6 )%1*)A2%)A2>,5 %6+ -(C$, 62) 2$ 1&-95% ->*+,8,+(6 6*$6 &1'%$6*+,&$" B%'%$-*$+7 '*) 2$% %V+%$6,&$ -% 5* -(C$,+,&$-2 1&-95% ->*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OP soCycledevie ← OP
so
Cycledevie + {lop} -51$!-."1. 3.0% -&%"!"51$!-."1. /0-4 - %" &% %" !"# 345 6 7*08&9+:;1 <1 /8+9=,+98/ <1( 8?'&,+98/( <1 :,/01;1/+ <@)/ (A(+B;1 <@8?'&,+98/(4
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 !"$%!" lop :: PublierLocalement" in # &$ [opi] # !'(% # )!!*+% "PPCP = {AvecPublication}% ,*!-( [opi] ⊂ OP (in)Priv esChangement ℄
OP
(in)Priv es
Changement ← OP
(in)Priv es
Changement − {opi} &
OP
(in)Globales
Changement ← OP
(in)Globales
Changement + {opi} & "#$ %& '()*+#)*(' %- '(.#-℄.!/- ∀soj ∈ SOinD rives 01%-2
Notifier(soj , in, [opi]) & %" .!/-
OP
(in)Priv es
Cycledevie ← {OP
(in)Priv es
Cycledevie } ' {lop} &32$!/-"2- 4-1% &+%"!"32$!/-"2- 01/5 & %" +% %" !"# ()* + ,-./012345 65 789-1;21/< -/;-5 65= /7>0;21/<= 65 3;<.545<2 6?8<5 @<165<5)
 !"$%!" lop :: PublierGlobalement" in # &$ [opi] # !'(% # )!!*+% "PPCP = {AvecPublication}% ,*!-( [opi] ⊂ OP (in)Priv esChangement ℄
OP
(in)Priv es
Changement ← OP
(in)Priv es
Changement − {opi} &
OP
(in)Globales
Changement ← OP
(in)Globales
Changement + {opi} &
Notifier(SOinNoyau, in, [opi]) &.!/- ∀soj ∈ SOinD rives 01%-2
Notifier(soj , in, [opi]) & %" .!/-
OP
(in)Priv es
Cycledevie ← {OP
(in)Priv es
Cycledevie } ' {lop} &32$!/-"2- 4-1% &+%"!"32$!/-"2- 01/5 & %" +% %" !"# ()A + ,-./012345 65 789-1;21/< .-/9;-5 65= /7>0;21/<= 65 3;<.545<2 6?8<5 @<165<5)
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 !
 !"$%!" lop :: Int"grer# s $ &% opi $ !'& $ (!!)&% #PPCT = {Instantan"}& *)!+,&% #opi& *)!+,
OP sCycledevie ← {OP
s
Cycledevie} ' {lop} (
OP sChangement ← {OP
s
Changement} ' {opi} (-.$!/+".+ 0+1% (&%"!"&% #PPCR = {AvecRejet}& *)!+,
OP sRejet es ← {OP sRejet es} ' {opi} (-.$!/+".+ 21/3 ( %" &% %" &%&%"!" PPCT = {Diff!r!}℄4!/+ ∀opj ∈ OP sDiff r es 21%+.&% #Satisfait(Copj)  #$%&'('$% &) *)+$*(℄& *)!+,
OP sDiff r es ← {OP sDiff r es} ) {opj} (
Notifier(s, s, opj) ( %" &% %" 4!/+&% #Satisfait(Copi)& *)!+,&% #opi& *)!+,
OP sCycledevie ← {OP
s
Cycledevie} ' {lop} (
OP sChangement ← {OP
s
Changement} ' {opi} (-.$!/+".+ 0+1% (&%"!"&% #PPCR = {AvecRejet}& *)!+,
OP sRejet es ← {OP sRejet es} ' {opi} (-.$!/+".+ 21/3 ( %" &% %" &%&%"!"
OP sDiff r es ← {OP sDiff r es} ' {opi} (-.$!/+".+ 21/3 ( %" &% %" &% %"  !"# *+, - ./01234567 893:4"02;431: 89<:7 1="2;431: 87 5;:0767:4 8;:? <:7 @42;4"037+
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 ! !"$%!" lop :: Int"grer# in $ &% opi $ !'& $ (!!)*% #PPCT = {Instantan"}& +)!,-*% #opi& +)!,-*% #P opi = {Globale}& +)!,-
OP
(in)Priv es
Cycledevie ← {OP
(in)Priv es
Cycledevie } ' {lop} (
OP
(in)Globales
Changement ← {OP
(in)Globales
Changement} ' {opi} (./$!0,"/, 1,2% (*%"!"
OP
(in)Priv es
Cycledevie ← {OP
(in)Priv es
Cycledevie } ' {lop} (
OP
(in)Priv es
Changement ← {OP
(in)Priv es
Changement} ' {opi} (./$!0,"/, 1,2% ( %" *%*%"!"*% #PPCR = {AvecRejet}& +)!,-
OP inRejet es ← {OP inRejet es} ' {opi} (./$!0,"/, 3204 ( %" *% %" *%*%"!"5!0, ∀opj ∈ OP inDiff r es 32%,/*% #Satisfait(Copj)& +)!,-
OP inDiff r es ← {OP inDiff r es} ) {opj} (
Notifier(in, in, opj) ( %" *% %" 5!0,*% #Satisfait(Copi)  !"#$%&%"# $' (')"(&℄& +)!,-*% #opi& +)!,-*% #P opi = {Globale}& +)!,-
OP
(in)Priv es
Cycledevie ← {OP
(in)Priv es
Cycledevie } ' {lop} (
OP
(in)Globales
Changement ← {OP
(in)Globales
Changement} ' {opi} (./$!0,"/, 1,2% (*%"!"
OP
(in)Priv es
Cycledevie ← {OP
(in)Priv es
Cycledevie } ' {lop} (
OP
(in)Priv es
Changement ← {OP
(in)Priv es
Changement} ' {opi} (./$!0,"/, 1,2% ( %" *%*%"!"*% #PPCR = {AvecRejet}& +)!,-
OP inRejet es ← {OP inRejet es} ' {opi} (./$!0,"/, 3204 ( %" *% %" *%*%"!"
OP inDiff r es ← {OP (inDiff r es} ' {opi} (./$!0,"/, 3204 ( %" *% %" *% %" !"# *+, - ./01234567 893:4"02;431: 89<:7 1="2;431: 87 5;:0767:4 8;:? <:7 @:387:7+
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 !""#$% &  ! !"#$%&' () *+,'-.#&''&/ *+0$,12'-0!/ 3Opl=1,...,n/(n>2)℄'#%()*+* &  !& /'1#'#1& %-!,2-1& *# 612$7& *&/ 2112!6&8&!'/ &!'1, /#1 %& !092# *& (),)!-+) 1,/#%'2' "  !"#!#"% &'()*'"% +,-.)"*!'-( #./!#1(/$ $%&'()%*+),-Opi℄/-Opj ℄03:;0#'&1 %& !"#$%&' < %2 /'1#'#1& %-!,2-1& 1,/#%'2'℄1&2'3)+),-Opj℄/1,/#%'2'0 #23 , 4()5,-Opi℄0 6 ! 0 4)!/%53" #23"!".!(/ ∀ opk ∈ -Opj ℄ 6+3/$$%&'()%*+),-Opi℄ 7 opk/ -Opj ℄ 8 opk0 #3= 2;0#'& #!& 0$,12'-0! < #! !"#$%&' /&%0! #! 01*1& %&>-0612$7-.#&℄3" /#$$1-8& #!& 0$,12'-0! *# !"#$%&'℄53" .!(/53" 2353"./!7/+88$ 9/339+)$$%&'()%*+),[]/ OP 0 #'#%()*+* ← 1,/#%'2' #53" !"# 9:!; < =>3?)%2@A+ )'C)*%D 5+ >%&'()%*(2%?& 5C 3)(E@+ 5+* ())(&3+A+&2* +&2)' *C) >+ &?F(C:in
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 !!"#" $ !"#$"%& '()*+,+-*% ", "."/01"%
 !"!# $%&'()(*'+ ,) -.*-.(%)% !"#$%$&#  !"#$%&'(() (*+',-). !"# #$%&'()**# *+,)-.# HL(op) /0."# +(12&%)+" op /&"$ ." $3$4%5'# /0+(12&%)+"$ SOi #$% ." +.(*# (HLSOi , SOi)7 &. $#"$ /#  !  "#$%&' 89:℄ <" & (HLSOi , SOi) <
(HLSOj , SO
j) $) #% $#.*#'#"% $)= +. >)#" HLSOi < HLSOj ?= +. >)#" HLSOi = HLSOj #% SOi < SOj  
HLSOi /1$),"# *0@+2*+,# *+,)-.# /. $3$%5'# /0+(12&%)+" SOi #% ELop /1$),"# *0#$%&'()**# *+,)-.#&%%2)>.1# A *0+(12&%)+" op *+2$ /# $& (2+B#%)+" C= $) ."# +(12&%)+" (.2#'#"% (2)D1# $# (2+/.)% $.2 *# $3$%5'# /0+(12&%)+" SOi7 HLSOi #$% )"21'#"%1# ?= $) ."# +(12&%)+" /# (2+B#%)+" +22#$(+"/&"% A *0#"D+) /0." '#$$&,#7 +"%#"&"% ."# +. (*.$)#.2$+(12&%)+"$ /#D&"% E%2# (2+B#%1#$7 $# (2+/.)% $.2 ." &.%2# $3$%5'# /0+(12&%)+" SOi7 HLSOi #$%)"21'#"%1# #% *# '#$$&,# m #$% #"D+31 &D# *& "+.D#**# D&*#.2 /# HLSOi +''# #$%&'()**# FELm =
HLSOiG ?= $) ."# +(12&%)+" +22#$(+"/&"% A *& 21#(%)+" /0." '#$$&,# m &D# ."# #$%&'()**# ELm $# (2+/.)%$.2 ." $3$%5'# /0+(12&%)+"$ SOi7 HLSOi = max(HLSOi , ELm) + 1  !"#$%$&#  /#$0'('#1 23-4 "5"#6%) 23*&17$#'*4" 2- 8*# 2) *4#7(). !" $3$%5'# /0+(12&%)+"
SO #$% /)% $%&>*# $) (OPSORejet es = ∅ ∧OPSODiff r es = ∅) H* #$% "+%1 SOS  !"#$%$&#  /#$0'('#1 23-4 "5"#6%) 23*&17$#'*4" 2- 8*# 2) *4#7() ; n<*&17$#'*4" &76". I#.J $3$%5'#$ /0+(12&%)+"$ SO1 #% SO2 $+"% $%&>*#$ A n4+(12&%)+"$ (25$ $) 8((OPSO1Rejet es ⊆ OPSO2Rejet es)∨
(OPSO
2
Rejet es ⊆ (OPSO1Rejet es)G ∧ Fn K card(OPSO1Rejet es ∩OPSO2Rejet es))℄ L#*& (#2'#% /# /1M")2 /#$ 2#*&%)+"$#"%2# ." "+3&. #% /#$ /12)D#$ $&"$ +"/)%)+" /# $%&>)*)%1  !"#$%$&#  =)($#'*4 2) &7*&*7#'*44$('#1. N+)#"% /#.J #"$#'>*#$ /0+(12&%)+"$ +2/+""1#$ [op1i ] #%
[op2i ] <" /)% -.# [op1i ] #$% (2+(+2%)+""#* A [op2i ]7 #% +" "+%# [op1i ] ∝ [op2i ]7 $) #% $#.*#'#"% $) [op2i ] ⊆ [op1i ]  !"#$%$&#  >7*&*7#'*44$('#1 2)" "5"#6%)" 23*&17$#'*4" &-7+1". N+)#"% /#.J $3$%5'#$ /0+(12&4%)+"$ (.2,1$ SOP 1 #% SOP 2 <" /)% -.# SOP 1 #$% (2+(+2%)+""#* A SOP 27 #% +" "+%# SOP 1 ∝ SOP 27 $)#% $#.*#'#"% $) F∀opChangementi ∈ SOP 2 ⇒ opChangementi ∈ SOP 1G <" "# +"$)/52# )) -.# *#$ +(12&%)+"$9O
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 !"# %&'(#)#'*+ &, -. "/-* 0*,# 1/22-3.# "456&.7#, .& 1,/1/,*-/''&.-*5 #'*,# 7'# -'2*&'# #* 7'# 2*,&*5(-#+17-287#+ #**# "#,'-9,# '# 1/229"# 1&2 "4/15,&*-/'2 "# :.# "# 6-# 27, .#2 &*-6-*52; !"#$%$&#  !"#$#"%&#''()&%* +,- -.-%/0,- +1#$*"(%&#'- +2 3#% +, #'%"),6; </-#'* "#7= 2:2>*9)#2 "4/15,&*-/'2 SO1 #* SO2; ?.2 2/'* 1,/1/,*-/''#.2+ #* /' '/*# SO1 ∝ SO2 2-@ SO1 "5,-6# "# SO2 A@ #* SOPSO1 ∝ SOPSO2 A@ #* SO1 #* SO2 2/'* 2*&3.#2 B n>/15,&*-/'2 1,92; !"#$%$&#  7'()#8&, +,- -.-%/0,- +1#$*"(%&#'- +2 3#% +, #'%"),6; C#7= 2:2*9)#2 "4/15>,&*-/'2 SO1 #* SO2 2/'* "-*2 &'&./(7#2 D1,/1/,*-/''#.2 1&, .# '/:&7E+ #* /' '/*# SO1 ∝∗ SO2+ 2- #*2#7.#)#'* 2-+ ∃ SO3 *#. 87# F@ SO1 ∝ SO3 A@ #* SO2 ∝ SO3; !"#$%$&#  9("% ,'%", -.-%/0,- +1#$*"(%&#'-6; G45&,* #'*,# "#7= 2:2*9)#2 "4/15,&*-/'2 SO1#* SO2+ '/*5 ⊲⊳SO1SO2 + #2* "5H'- 1&, {∀opi/(opi ∈ {SOPSO1Changement} − {SOPSO2Changement}) ∨ (opi ∈
{SOPSO
2
Changement} − {SOP
SO1
Changement})}; I' & &722- ⊲⊳SO1SO2 J ⊲⊳SO2SO1 ;'(&)($!%!  ∆:"(.#'6; K' K∆ &6# ∆ = [opi=1...n] 1/229"# 7' "#.*&>,&:/'+ '/*5 R∆+ 87- #2* "5H'-*1&, R∆ = card(∆) = n D2# ,#1/,*#, B .& H(7,# L;ME;G#2 H(7,#2 N;O+ N;P+ N;Q #* N;RR -..72*,#'* .& /'2*,7*-/' "47' K∆ &6# 7' ∆− rayon &..&'* "# R BM;'(&)($!%!  ;("+&'()&%* +12' '<2+6; K' 'S7" Ni = [opl, ..., opk] "47' K∆ B 7'# &,-"-'&.-*5+ '/*5
r∆+ ,#1,52#'*&'* 2& *&-..# #' '/)3,# "4/15,&*-/'2+ #* #2* "5H'-# 1&, r∆ = card([opl, ..., opk]) = (k− l +1)*#. 87# (r∆ ≤ R∆etl ≥ 1) D2# ,#1/,*#, B .& H(7,# L;ME;'(&)($!%!  =>,'%"&&%* +12' '<2+6; K' 'S7" Ni = [opl, ..., opk] "47' K∆ B 7'# #=#'*,--*5+ '/*5
dop+ ,#1,52#'*&'* 2& "-2*&'# 1&, ,&11/,* &7 'S7">'/:&7+ #* #2* "5H'-# 1&, dop = R∆ − r∆ D2# ,#1/,*#,B .& H(7,# L;ME;'(&)($!%!  ?1#"+", +12' K∆6; G# '/)3,# "# 2/))#*2 "&'2 7' K∆ #2* 5(&.# B
[R∆ ×
R∆−2∑
i=0
AiR∆−] + 1'(&)($!%!  @,$"*-,'%(%&#' +12' K∆6; K' K∆ #2* 7' (,&1%# 1.&'&-,#+ 4#2*>B>"-,#+ 874-. 1#7* 0*,#"#22-'5 2&'2 87# 2#2 &,2 '# 2# ,/-22#'* D6/-, .#2 H(7,#2 N;O+ N;P+ N;Q #* N;RRE; !"#$%$&#  A,8"* +12' '<2+ +, K∆6; G# "#(,5 "47' 'S7" Nr∆ = [op1, ..., opr∆ ] "47' K∆+ B D1/7,
R∆ ≥ 2E F@ 7' "#(,5 #=*5,-#7, 5(&.# B (R∆ − r∆)+ *#. 87# (1 ≤ r∆ ≤ R∆) A@ 7' "#(,5 #=*5,-#7, 5(&.# B
1 2- (1 < r∆ < R∆)
0 2- (r∆ = 1)
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 !
(R∆!) "# (r∆ = R∆ ∧R∆ > 1)
0 "#$%$. !"#$%$&#  !"#$% &'() )*(& &" K∆+& '( )(*+, )-.$ $/.) Nr∆ = [op1, ..., opr∆ ] )-.$ K∆ 0%""1)( 23 .$ )(*+, (45,+#(.+ ,*67( 8
(R∆ − r∆) "# (R∆ > 1 ∧ r∆ = 1 ∧Nr∆ = [op1] = ∆1)
(R∆!) "# (R∆ > 1 ∧ r∆ = R∆)
(R∆ − r∆) + 1 "# ((R∆ > 1 ∧ r∆ = 1) ∨ 1 ≤ r∆ ≤ (R∆ − 1))
1 "# (R∆ > 1 ∧ r∆ = R∆ − 1)
0 "#$%$.3 .$ )(*+, (45,+#(.+ ,*67( 8
(R∆ − r∆) "# ((r∆ = 1 ∧Nr∆ = [op1] = ∆R∆) ∨ (r∆ = R∆))
(R∆ − r∆) + 1 "#$%$ !"!# $%&'(& )& T197 "-6*#5 ## )( 0+%.;(+ <.( 7-%0,+65#%$ =op :: Ins,rerS,rie(I, ains, apr , apost)℄ ("5 %++(5(⇔ =?@A+,(+?apr BCD@A+,(+?apostBC ∈ SOP IB ∧ ?@A+,(+?ainsBCD @E5#;(+?apostBCD @EF6$)%$$(+?apr BCD @G(+H#$(+?apr BC /∈
SOP I)℄I%#($5 7(" 0+%0%"#5#%$" P1D P2D P3D P4D P5D P6 (5 ISC 5(7" <.(3 ISC ≡ @Ins,rerS,rie(I, ains, apr , apost)℄ ("5 %++(5(C J3 P1 ≡ @Cr,er(apr ) ∈ SOP IC J3 P2 ≡ @Cr,er(apost) ∈ SOP IC J3 P3 ≡ @Cr,er(ains) /∈ SOP IC J3 P4 ≡ @Activer(apost) /∈ SOP IC J3 P5 ≡ @Abandonner(apr ) /∈ SOP IC J3 P6 ≡ @Terminer(apr ) /∈ SOP IC&K+%.;(+ 7-,<.#;67($( +(;#($5 8 0+%.;(+ <.(
ISC ⇔ P1 ∧ P2 ∧ P3 ∧ P4 ∧ P5 ∧ P6G%.5 )-6F%+)D H%$5+%$" L ⇒M (5 <.( 2
ISC ⇒ P1 ∧ P2 ∧ P3 ∧ P4 ∧ P5 ∧ P6 ∧ P7K+%.;%$" <.( ¬ ?P1 ∧ P2 ∧ P3 ∧ P4 ∧ P5 ∧ P6B ∧ ISC ≡ FauxN$ 6 ¬ ?P1 ∧ P2 ∧ P3 ∧ P4 ∧ P5 ∧ P6B ∧ ISC ≡?¬P1 ∧ ISCB ∨ ?¬P2 ∧ ISCB ∨ ?¬P3 ∧ ISCB ∨ ?¬P4 ∧ ISCB ∨ ?¬P5 ∧ ISCB ∨ ?¬P6 ∧ ISCBN+
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  ! "¬P1 ∧ ISC# ≡ Faux$ &' ()*+,-'.*/+ +- 0-1. &2/*' (*-1 ,&+, ()-3*,.&+.- 4- ()&.*2*.5 apr 6! "¬P2 ∧ ISC# ≡ Faux$ &' ()*+,-'.*/+ +- 0-1. &2/*' (*-1 ,&+, ()-3*,.&+.- 4- ()&.*2*.5 apost 6! "¬P3 ∧ ISC# ≡ Faux$ &' ()*+,-'.*/+ +- 0-1. &2/*' (*-1 ,* ()&.*2*.5 ains -,. 4578 0'5,-+.- 6! "¬P4 ∧ ISC# ≡ Faux$ &' ()*+,-'.*/+ +- 0-1. &2/*' (*-1 ,* ()&.*2*.5 apost -,. 4578 &.*25- 6! "¬P5 ∧ ISC# ≡ Faux$ &' ()*+,-'.*/+ +- 0-1. &2/*' (*-1 4&+, 1+- 9'&+:- 4- ;/. &9&+4/++5- 6! "¬P6 ∧ ISC# ≡ Faux$ &' ()*+,-'.*/+ +- 0-1. &2/*' (*-1 4&+, (- &, /< apr $ =8=4$ >1- ()*+,-'.*/+-,. /+1''-+.- 8 ()/05'&.*/+ 4)52&(1&.*/+ 4- (& .'&+,*.*/+ -+.'- (-, &.*2*.5, apr -. apost?@&' /+,5>1-+. ¬ "P1 ∧ P2 ∧ P3 ∧ P4 ∧ P5 ∧ P6# ∧ ISC ≡ FauxA?B?C?D 0/1' E ⇒FG&*+.-+&+.$ H/+.'/+, E ⇐F IJ/*-+. (-, 0'/0/,*.*/+, ISC$ P7$ P8$ P9 .-(, >1-! ISC ≡ KIns5rerS5rie(I, ains, apr , apost)℄ -,. /''-.-M ≡ KCr5er(ains) ∈ SOP IM 6! P7 ≡ K∀a ∈ ASuccains/Activer(a) /∈ SOP IM 6! P8 ≡ K∀a ∈ APredains/Terminer(a) /∈ SOP IM 6! P9 ≡ K∀a ∈ APredains/Abandonner(a) /∈ SOP IM?G/+.'/+, >1- P7 ∧ P8 ∧ P9 ⇒ ISC@/1' -(& 0'/12/+, >1-
¬"P7 ∧ P8 ∧ P9# ∧ ISC ≡ FauxA/HH- ¬"P7 ∧ P8 ∧ P9# ∧ ISC ≡ "¬P7 ∧ ISC# ∨ "¬P8 ∧ ISC# ∨ "¬P9 ∧ ISC#N'! "¬P7 ∧ ISC# ≡ K∃a ∈ ASuccains/ [Activer(a), Cr5er(ains)] ∈ SOP IM ≡ Faux$ /''-,0/+4&+. 81+- *+,-'.*/+ 4&+, 1+- 9'&+:- &.*25- 41 ;/. 6! "¬P8 ∧ ISC# ≡ K∃a ∈ APredains/ [Terminer(a), Cr5er(ains)] ∈ SOP IM ≡ Faux$ /''-,0/+4&+.8 1+- *+,-'.*/+ 4&+, 1+- 9'&+:- .-'H*+5- 41 ;/. 6! "¬P9# ∧ ISC# ≡ K∃a ∈ APredains/ [Abandonner(a), Cr5er(ains)] ∈ SOP IM ≡ Faux$ /''-,0/+=4&+. 8 1+- *+,-'.*/+ 4&+, 1+- 9'&+:- &9&+4/++5- 41 ;/.?
¬"P7 ∧ P8 ∧ P9# ∧ ISC ≡ FauxA?B?C?D 0/1' E ⇐FO. P+&(-H-+. +/1, &2/+, 9*-+ T1?A-..- 0'-12- 41 .:5/'QH- '-,.-$ 8 +/.'- &2*,$ 0-1 ,&.*,R&*,&+.- &' *( R&14'&*. 1.*(*,-' (-, .-:+*>1-,&2&+5-, 4- 0'-12-, 4- .:5/'QH-, 0/1' -+P+ 0/12/*' ()&4H-..'-? S& 45H/+,.'&.*/+ 4-, &1.'-, .:5/'QH-,
T2 -. T3 -,. *4-+.*>1-$ ,&1R >1- 0/1' (- &, 4- (& ,100'-,,*/+$ *( R&1. 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